Key indicators: single-crystal X-ray study; T = 293 K; mean (P-O) = 0.004 Å; disorder in main residue; R factor = 0.042; wR factor = 0.117; data-to-parameter ratio = 18.6. KMg 0.09 Fe 1.91 (PO 4 ) 2 , potassium [iron(II)/magnesium] iron(III) bis(orthophosphate), is a solid solution derived from compounds with general formula KM II Fe(PO 4 ) 2 (M II = Fe, Cu), in which the Mg atoms substitute Fe atoms only in the octahedrally surrounded sites. The framework of the structure is built up from [FeO 5 ] trigonal bipyramids and [MO 6 ] (M = (Fe, Mg) octahedra sharing corners and edges and connected by two types of bridging PO 4 tetrahedra. The K + cations are nine-coordinated and are situated in channels running along [101].
Related literature
For the structure of KFe 2 (PO 4 ) 2 , see: Yakubovich et al. (1986) and for the structure of KCuFe(PO 4 ) 2 , see: Badri et al. (2011) . For calculations of bond-valence sums, see: Brown & Altermatt (1985) .
Experimental
Crystal data KMg 0.09 Fe 1.91 (PO 4 ) 2 M r = 337.97 Monoclinic, P2 1 =n a = 7.8444 (3) Å b = 10.0033 (3) Å c = 9.0371 (4) Å = 114.838 (5) V = 643.54 (4) Å 3 Z = 4 Mo K radiation = 5.48 mm À1 T = 293 K 0.12 Â 0.02 Â 0.02 mm
Data collection
Oxford Diffraction XCalibur-3 CCD diffractometer Absorption correction: multi-scan (Blessing, 1995) T min = 0.857, T max = 0.903 10004 measured reflections 2230 independent reflections 2155 reflections with I > 2(I) R int = 0.034 Refinement R[F 2 > 2(F 2 )] = 0.042 wR(F 2 ) = 0.117 S = 1.19 2230 reflections 120 parameters Á max = 2.08 e Å À3 Á min = À1.01 e Å À3 Table 1 Selected bond lengths (Å ). Symmetry codes: (i) Àx þ 1; Ày; Àz À 1; (ii) Àx þ 1 2 ; y þ 1 2 ; Àz À 1 2 ; (iii) Àx; Ày; Àz À 1; (iv) x À 1 2 ; Ày þ 1 2 ; z þ 1 2 .
Data collection: CrysAlis CCD (Oxford Diffraction, 2006); cell refinement: CrysAlis CCD; data reduction: CrysAlis RED (Oxford Diffraction, 2006); program(s) used to solve structure: SHELXS97 (Sheldrick, 2008) ; program(s) used to refine structure: SHELXL97 (Sheldrick, 2008) ; molecular graphics: DIAMOND (Brandenburg, 1999) ; software used to prepare material for publication: WinGX publication routines (Farrugia, 1999) and enCIFer (Allen et al., 2004) '.
Supplementary data and figures for this paper are available from the IUCr electronic archives (Reference: WM2629).
The asymmetric unit of KMg 0.09 Fe 1.91 (PO 4 ) 2 consist of one K, two Fe (one is partially occupied by Mg), two P and eight oxygen positions (Fig. 1 ). The main building block involves two [(M)O 6 ] octahedra (M = Fe2,Mg) and two [Fe1O 5 ] trigonal bipyramids connected by four orthophosphate tetrahedra. Such blocks are aggregated into a three-dimensional framework which can be described by the general formula [Mg 0.09 Fe 1.91 (PO 4 ) 2 ] ∞ - (Fig. 2 ). It should be noted, that Mg was determined only in the six-coordinated position while the five-coordinated position is occupied only by Fe.
The M sites lie in a rather distorted octahedron which vertices are shared by two types of orthophosphate tetrahedra (the The potassium atoms are located in hexagonal channels running along [101] (Fig. 3 ). The distorted [KO 9 ] coordination polyhedron is formed by nine phosphate O atoms assuming a cut-off distance of 3.2 Å.
Experimental
The title compound was obtained from high-temperature solution in the pseudo-system K 2 O-P 2 O 5 -MoO 3 -Fe 2 O 3 -MgO. The calculated amounts of KPO 3 (3.54 g), H 3 PO 4 (0.98 g), Fe 2 O 3 (0.96 g), MgO (0.48 g) and K 2 Mo 2 O 7 (1.136 g) in molar ratios of K/P/Fe/Mg/Mo equal to 1:1.1:0.3:0.3:0.15 was mixed, ground in an agate mortar and heated up to 1273 K in a platinum crucible. Then the temperature was cooled down to 873 K during 8 h (at a constant rate) to crystallize the desired crystals. The flux was poured out of the crucible and the obtained crystals were recovered from the remaining solidified flux using hot water. supplementary materials sup-2 Acta Cryst. (2012) . E68, i51
Refinement
The atomic positions and labelling of atoms are the same as in Badri et al. (2011) to simplify any comparison.
In the first steps of structure refinement, the Mg atoms were placed into the same positions as Fe. The coordinates and the ADPs of both Mg1 and Fe1, Mg2 and Fe2 sites were constrained to be equal. The corresponding occupancies were freely refined but constrained to unity. It was found that the Mg occupancy in the M1 position is negative. Thus the occupancy of Fe in this site was set to 1. The Mg quantity was refined only in the position M2. At the same time, we refined the occupancy of K1 site freely; it was found to be 1.
The remaining highest positive electron density was found at a distance of 0.69 Å from Fe1 and the highest negative density at 0.44 Å from P1.
Computing details
Data collection: CrysAlis CCD (Oxford Diffraction, 2006) ; cell refinement: CrysAlis CCD (Oxford Diffraction, 2006); data reduction: CrysAlis RED (Oxford Diffraction, 2006); program(s) used to solve structure: SHELXS97 (Sheldrick, 2008) ; program(s) used to refine structure: SHELXL97 (Sheldrick, 2008) ; molecular graphics: DIAMOND (Brandenburg, 1999) ; software used to prepare material for publication: WinGX publication routines (Farrugia, 1999) and enCIFer (Allen et al., 2004) ′.
Figure 1
The asymmetric unit of KMg 0.09 Fe 1.91 (PO 4 ) 2 , showing displacement ellipsoids at the 50% probability level. supplementary materials sup-3 Acta Cryst. (2012) . E68, i51
Figure 2
Elementary fragments in the titled compound.
Figure 3
A projection of the structure of KMg 0.09 Fe 1.91 (PO 4 ) 2 along [101].
Potassium [iron(II)/magnesium] iron(III) bis(orthophosphate)
Crystal data Refinement. Refinement of F 2 against ALL reflections. The weighted R-factor wR and goodness of fit S are based on F 2 , conventional R-factors R are based on F, with F set to zero for negative F 2 . The threshold expression of F 2 > σ(F 2 ) is used only for calculating R-factors(gt) etc. and is not relevant to the choice of reflections for refinement. R-factors based on F 2 are statistically about twice as large as those based on F, and R-factors based on ALL data will be even larger.
Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (Å 2 ) (18) 
